1993 Nobel laureates Robert Fogel and Douglass North were pioneers in the "new" economic history, or cliometrics. Their impact on the economic history discipline is great, though not without its critics. In this essay, we use both the "old" narrative form of economic history, and the "new" cliometric form, to analyze the impact each had on the evolution of economic history.
Introduction
In December of 1960 the "Purdue Conference on the Application of Economic Theory and Quantitative Techniques to Problems of History" was held on the campus of Purdue University. 2 It is recognized as the first meeting of what is now known as the Cliometric Society. 3 While it was the first formal meeting of a group of like-minded applicants of economic theory and quantitative methods to the study of economic history, it was not the first time such a concept had been practiced or mentioned in the literature. 4 Cliometrics was a long time in coming, but when it arrived, it eventually overran the approach to the discipline of economic history, leading to a bifurcation of the economists and historians who practice the art, and the blurring of the distinction between cliometricians and theorists who use historical data.
Clio's roots are historical in nature, and its focus on theory has actually come full circle over the last century and a half. A mathematical movement in the economics discipline, advanced computing technology, and a shift in the focus of the role of history within economics all contributed to the proliferation of the "new" economic history that rewrote the landscape of the discipline. The emphasis on theory and formal modeling that distinguishes cliometrics from the "old" economic history now blurs the distinction between economic history and economic theory, to the extent that the need for economic historians is questioned, and indeed no longer considered necessary in many economics departments.
5
Because of their pioneering work in the "new" economic history movement of the 1960s, Robert Fogel and Douglass North, who shared the Nobel Prize in Economic Science in 1993, had a substantial impact on economic history. Both were leading figures within the field of "new" economic history, i.e. cliometrics, and the committee recognized them for having renewed research in economic history by applying economic theory and quantitative methods in order to explain economic and institutional change. But economic historians credit them with more than their impact on the cliometric movement. They impacted the discipline in ways that helped to deepen, broaden, and advance the practice, teaching, and understanding of what economic history is, how it contributes to our understanding of the world, and why it matters.
Further, the announcement reads: "Modern economic historians have contributed to the development of economic sciences in at least two ways: by combining theory with quantitative methods, and by constructing and reconstructing databases or creating new ones. This has made it possible to question and to reassess earlier results, which has not only increased our knowledge of the past, but has also contributed to the elimination of irrelevant theories. It has shown that traditional theories must be supplemented or modified to enable us to understand economic growth and change." 6 The Nobel Prize announcement specifically cited the contributions of each. Fogel's "foremost work concerns the role of the railways in the economic development of the United
States, the importance of slavery as an institution and its economic role in the USA, and studies in historical demography." Of North, they said that he "has studied the long-term development of
Europe and the United States, and . . . analyzed the role institutions play in economic growth."
While there are many ways they impacted the discipline, we are going to focus in this work on two primary impacts. We will look at the impact that North had on the discipline during the six years he and William Parker edited the Journal of Economic History. For Fogel, we will focus on his seminal research on the railroads and the reverberations it had throughout economic history, and economics in general.
In true clio fashion we use both narrative and theoretical approaches to answer our question. We consider the question of clio's relevance by answering a question Fogel himself posed: will it be relevant in fifty years? To answer this question we consider the impact of his railroad research, published just over fifty years ago. In regard to North, we examine a change in emphasis: the acceleration of the movement of published research in the JEH from narrative to cliometric form during the North-Parker editorial years and how the change in emphasis changed the course of the journal's publication direction permanently toward clio type research. We identify this time period as critical to the growth of clio, using an outlier model.
Brief history of Clio
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Cliometrics has been defined and summarized in numerous scholarly articles. 8 It is the application of economic theory and quantitative techniques to the study of history. The name, the joining of Clio (the muse of history), with metrics ("to measure," or "the art of measurement"), was allegedly coined by economist Stanley Reiter while collaborating with economic historians Lance Davis and Jonathan Hughes. Cliometrics today is closely related to, but not necessarily the same thing as its progenitor, economic history. While there is considerable overlap between the membership of the Cliometric Society and its American brethren, the Economic History Association, the latter has many more members who reside in history departments than does the Cliometric Society.
Indeed, one of the great criticisms of the cliometric movement is the wedge that it has driven between the practitioners of economic history in history and economics departments 10 due to its focus on quantitative measures and neoclassical theory.
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The clash between cliometricians and historians today is not all that different from the clash between economists and historians that has been going on now for more than a century.
Carl Menger (1884) compared historians to foreign conquerors, complaining that they were forcing their terminology and methods on economists. Half a century later, T. S. Ashton (1946) accused those who objected to the idea that economic theory should be applied to history of not truly understanding the nature of economics.
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In fact, the discipline of economic history originated largely as a revolt against classical theory and in its early years it shunned the use of statistical techniques. By the 1920s the attitude toward theory and statistics began to soften. Cliometrics is the continuation of this theoreticalquantitative tradition now nearly a century old, and fortified by advances in economic theory, the melding of economics with approaches from other disciplines, and the growth of computing power. The latter has had profound impacts on the ability to analyze and disseminate data.
Arguing against those who cliometricians would later label "old" economic historians,
Simon Kuznets claimed that little would be gained from a study of the past unless it was systematic and quantitative. He argued that was the only way to weigh the relative effects of factors and events. As a student of Kuznets, it is no surprise that Fogel harbored the same sentiment.
The "new" economic history can be dated to the 1957 joint meeting of the EHA (founded in 1940 by "old" economic historians Anne Bezanson, Arthur Cole, Edwin Gay, Harold Innis and Earl Hamilton) and the Conference on Research in Income and Wealth (under the guidance of the NBER). In particular, two joint papers by Alfred John Meyer (1957 and 1958) constituted the manifesto for the new era. The first paper, on methodology, explained what scientific method was really all about and how it applied to economic historians. Parker (1980) cites the second paper as one of the most influential in the evolution of economic history. It added enormous force to the methodological prescription by claiming to follow it in an analysis of the profitability of slavery on the eve of the Civil war. The meeting produced a volume edited by Parker (1960) , which included such path breaking work as Robert Gallman's estimates of commodity output, the farm gross product and investment series produced by Marvin Towne and This approach formed his major works on slavery and demography as well. 13 Fogel recognized early in his career that to answer such questions much greater use had to be made of quantitative evidence, so he mastered the most advanced analytical and statistical methods available and successfully employed them in his research. Herein was the difference between the "old" economic history and the "new:" The use of newly created data series and cutting edge techniques -made more useful, applicable, powerful and easy to replicate and reconsider, with the growth of computing power, to bring a finely focused eye on a problem.
Fogel was not the first to use a form of identifying opportunity costs known as counterfactual analysis, but he was the most extensive user of it and became famous (infamous?)
for his use of the technique in his landmark railroad study. Counterfactual analysis is the idea of determining the impact of an event or factor by considering what would have happened in its absence. Before Fogel, the concept was proposed by Fritz Machlup (1952) and Meyer (1957 and 1958) . North also focused on quantification early on, measuring the impact of decreased transoceanic shipping costs. His surprising finding was not that shipping costs decreased, which was widely recognized at the time, but that it was not technology, so much as institutional changes, such as a decrease in piracy and faster turnaround times in port, that were the source of the decreased costs. This focus on institutions would become North's mantra for the remainder of his career.
Claudia Goldin (1995) notes that the cliometric revolution pitted young turks, or "theorists" as they were called by the old timers, against those "old" economic historians who were more likely to be historians and less likely to rely on quantitative methods. They accused the newcomers of bringing economic theory to history without a proper understanding of the facts (a familiar battle cry). Thomas Cochran (1969) characterized the disagreement as one about the choice of models. The old guard claimed that realistic models had to be too highly generalized or too complex to allow the assumption of mathematical relationships. The "new" economic historians, however, were primarily interested in applying operative models to economic data. There was a difference in method between new and old economic historians that could not be ignored. The models preferred by the new economic historians were quantitative and mathematical, while those used by "sociological economic historians" tended to be narrative. It is no surprise the JEH led the conference presentations in moving toward the clio approach. During the transition phase , the years of the North-Parker editorship) the journal was decidedly "clio friendly" while the conference, whose program was guided by the president overseeing it, was still in the hands of the "old guard." EHA presidents during these years were "old guard" members EAJ Johnson (1961-2) , George Rogers Taylor (1963-4) , and
Harold Williamson (1965-66) . In 1967-68 Alexander Gerschenkron, who was trained in the old school, but mentored many of the leading practitioners of the "new" economic history in his
Harvard workshop, was named president.
Robert Fogel
In 1993 which followed his JEH paper, covered only two of the seventeen proposed subjects. He was, even as a graduate student, building a project that would endure for half a century. His selfestablished fifty-year rule required thinking on a grand scale. It's important if it will matter in fifty years. And if it is to matter fifty years from now, it will have to be grand.
14 As a testament to the staying power of Railroads, we looked at the citation rate over the fifty year period since its publication and compared it with other works in economic history ( Fig   1a) . The comparison set is composed of the 50 most cited books reviewed in the JEH between 1941, when the journal debuted, and 1966 (i.e. fifty years ago). The choice of comparing
Railroads to only the top 50 books diminishes the impact that Railroads has had over time, because it obviously increases the citation rate of the comparison group. And yet, even against such august competition, we see that Fogel fares very well. Railroads was not a passing phenomenon. Its relevancy has remained strong, and in fact, as measured by citations, has gotten stronger over the past decade. The general trend of top cited books over time is a more gradual increase in citations over the first two decades after their publication, followed by a leveling off.
Fogel's citation record is more varied, but shows strong growth over the last decade.
Fogel left Johns Hopkins with a research strategy that would keep him going for decades.
He was determined to measure the impact of key scientific and technological innovations on the course of economic growth. His groundbreaking work was due in part to the plunging cost of data processing, made possible by rapid advances in computer software, which made it feasible to work with ever-larger data sets. Fogel believed that "the major obstacle to the resolution of most of the issues in history and economics . . . is the absence of data rather than the absence of analytical ingenuity or credible theories." (Engerman et al 29) Before Fogel showed what a small impact railroads had on the economy, using new economic history techniques, in a classic example of its power to overturn previously held beliefs, it was commonly believed that the railroad was a key factor in economic growth. Joseph
Schumpeter and Walt Rostow "had earlier, and with general agreement, asserted that modern economic growth was due to certain important discoveries having played a vital role in development. Fogel tested this hypothesis with extraordinary exactitude, and rejected it. . . . His use of counterfactual arguments and cost-benefit analysis made him an innovator of economic historical methodology." (Engerman et al xi) Fogel said that after he first estimated his social savings of the railroad, he got an unexpected result. His social savings was so low, he was convinced he had made an error. In trying to find where he made a mistake, he gradually convinced himself that he was right. (Lyons et al 334) . He did not view his railroads work as an attempt to provoke controversy, but rather as a very careful, detailed study of the way in which a major innovation increased overall productivity. It was in attempting to answer the "how much?" question that he discovered, quite to his surprise, that the answer was "not much." (Lyons et al 335) . In Structure and Change he abandoned the notion that institutions were efficient and attempted to explain why "inefficient" rules would tend to exist and perpetuate. This was tied to a very simple and still neo-classical theory of the state that could explain why the state could produce rules that did not encourage economic growth.
Douglass North
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Fogel and North and Clio
Clio's moment in the spotlight, or fifteen minutes of fame, as Sam Williamson (1994) coined it, came at the 1964 AEA meetings. William Parker organized a session on "Economic History: It's Contribution to Economic Education, Research, and Policy," featuring papers by Douglass North (1965 ), Barry Supple (1965 ), Richard Easterlin (1965 ), Robert Gallman (1965 ), and Rondo Cameron (1965 , with comments by Evsey Domar and R. A.
Gordon (1965) . The session drew a crowd estimated at 200, generated lively discussion, and put cliometrics in a national spotlight that it had never previously experienced. Fogel (1964b) highlighted the changes in economic history that justified its being "new."
It was not a change in subject, they still remained interested in the description and explanation of economic growth. It was the approach to measurement and theory that was new. Economic history always had a quantitative dimension. But much of the past work had been limited to the simple organization of data contained in government and business records. While continuing this pursuit, the new economic history placed its primary emphasis on reconstructing measurements and organizing primary data in a manner allowing them to obtain measurements that were never before possible. It thus followed that the most critical issue in the work of the new economic 13 historians was the logical and empirical validity of the theories on which their measurements were based.
The new economic historians made use of the whole gamut of economic theory and statistical models, and the measurements they obtain yielded considerably more precise information than previously available. The perfect example of this was Fogel's railroad study.
The publication of Railroads "represented a very major milestone -it was as if we now had proof that we had left the bumpy and unpaved dirt road of the first few years and could see ahead a straight and well-paved highway into the future," says Lance Davis in his review as part of Eh.net's Project 2000. The publication of Railroads generated an entire subdiscipline of parallel studies and, more importantly, provided a methodological foundation for the systematic study of economic history and long-term economic growth.
Railroads showed how well economic history could benefit from the careful application of theory and econometrics. The work immediately generated substantial controversy, and even today some quibbling over minor details occurs. However, time has failed to overturn Fogel's major conclusions: that per capita income growth would have been set back only a few months had the railroads never been invented, and there was no other industry that was likely to have been more important than the railroads. Since its publication, the great majority of economic history has been written by scholars employing those basic economic and econometric tools.
Perhaps the most influential book to come from the new economic history is North's , 1790-1860 (1961) . What it lacked in thorough empirical research, it more than made up for in the way it clearly demonstrated how an economic model,
Economic Growth of the United States
theoretically sophisticated yet nonmathematical, could be employed to explain the organization and evolution of the various regions of the American economy over several decades. Perhaps the most famous claim from Railroads was that "the most important implication of this study is that no single innovation was vital for economic growth during the nineteenth century." 19 While it may not have been indispensable, it still may have been the single most important cause. The size (less than 5% of GDP in 1890, or about three month's retardation of economic growth to that date) is the issue that Fogel set out to measure. His original goal was to measure just how big the contribution of the railroad was, and he concluded that it was not nearly as big as conventional belief held it to be. It wasn't that conclusion that makes this work a landmark, but the process by which he came to it. The application of econometrics and theory, careful attention to methodology, and the consideration of opportunity cost: what would have happened without the railroad,that sets this work apart as the gateway to cliometrics.
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Railroads was reviewed more than 20 times in the next two years. Even when it was not received positively, its impact on the field of economic history was acknowledged.
Lance that Railroads served as a watershed in the practice of economic history. Since its publication "almost all economic history has been written by scholars who have either been trained in economics or who have found it necessary to acquire (either formally or informally) those basic economic and econometric skills."
Reviews at the time, whether critical or fawning, generally agreed that Fogel demonstrated remarkable "possibilities in using statistical inference and economic theory to answer significant historical questions." (Rothstein p131) "In large measure, the question is not so much whether one agrees with Fogel's conclusions. Rather, it is the competence and thoroughness of his analytical framework that commands attention." (Meyer p88) And Gould called it a rare book that reached "genuinely important conclusions on a genuinely important subject by applying novel methods to largely unused sources . . . a book which future economic historians may well remember as the book of its year, if not of its decade." (Gould 474) Williamson predicted that "it will leave a permanent mark on economic history and economic historians." (Williamson p110 ) Indeed, it is more widely cited today than it was in the years immediately following its publication. (Figure 1) On the other hand, Fogel was also credited for his substantial traditional historical work. Criticism was loud and immediate. Not everyone was a fan of the "new" economic history, particularly historians and "old school" economic historians who did not have the skills necessary to exploit the new tools the cliometricians brought to the academy.
Critics chided Fogel for his "counterfactual" approach, dismissing the idea that any such exercise could be carried out with any meaningful result (Erickson, Goodstein, Hacker, Kirkland, Saul, Scheiber) , they criticized his technique (Hacker, Hilton, Madden, McClelland) , and his data (McClelland), they chastised him for his (and by association, all cliometricians) condescending attitude toward the old economic historians (Kirkland) , and they called into question the impact of his work on the discipline of economic history (Erickson, Hilton, Mitchell) . But even some of the critics had to admire Fogel's efforts. As Harry Scheiber acknowledged, "The book is wrong, but brilliantly so." (Scheiber p 278)
The most frequent criticism of Fogel's work was the counterfactual itself. Historians were wont to ask questions about hypothetical history, preferring to focus on events that actually occurred. As Kirkland complained, "Readers are bound to be distracted when they wake up in a world neither they nor any other American, except Fogel, ever made. . Econometrics and statistical analysis, familiar techniques to the economist, were foreign, unknown, and intimidating to many historians. As a result, this became a focus for criticism.
"Economic analysis, using the tools of econometrics, is not enough and by itself capable of explaining causatively the process and structure of change and development. Political, social and legal historians, examining institutions, and social philosophers and sociologists, theorizing with the vague generalizations that he argued against was ineffective. And the methods he pioneered have proven to be quite the opposite: they have endured for more than fifty years.
The North editorial years
Similar to Fogel's view on long-run relevance, North believed the true test of a scholar's contribution was not its popularity, but its staying power and ability to enliven the field. In fact, by 1966, the landscape had changed considerably, and the Board actually considered appointing North and Parker for another three year term. Aitken and Redlich were no longer on the Board, replaced by "young turks" like Robert Gallman. North and Parker were not reappointed, but that did not end the drama over the choice for the new editor, which would influence the future direction of the JEH. that we have come to expect." 29 Parker's chief concern was that whoever was appointed editor be able to avoid splitting the profession between the old and new economic historians.
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The depth of the cavern forming between the two sides can be imagined from the perspective of the other side, the "old school" historians. Ralph Hidy lobbied for Hugh Aitken by arguing that "he has had experience as an editor, is a thorough scholar, and would strive to get balance between historians, economists, and the varieties of new and old economic history (I think)." 31 Herman Krooss was less diplomatic, opining that he "could hardly think of a more damaging recommendation than that he [the new editor] is favored by the "new economic historians."
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The traditionalists won the battle when Hugh Aitken was appointed to succeed North and
Parker, but as history has shown, they lost the war. Aitken remained at the helm only two years before being replaced by Robert Gallman, a proponent and practitioner of the cliometric approach. Perhaps it was his brief tenure, or perhaps it was the inevitability of the cliometric 22 movement, but the fears of North and the new economic historians were not borne out. The
North-Parker years set the journal on a path of cliometric publishing from which it has not deviated. While the occasional "old school" narrative form of article has been published, it is a rarity.
North saw the 1960s as a period of massive transition in the economic history field, one that was not to everyone's liking, but that was inevitable. The landscape was changing, and he and Parker were mere pawns in a bigger game. The journal was getting new economic history submissions like Fogel's on the one hand, and then articles from Fritz Redlich on the other, and the journal published both. However, the movement was toward an increase in the cliometric approach, and inevitably, the purely narrative style of economic history began to fade. 
The Outliers methodology
In assessing the impact of the North-Parker years on the trajectory of "cliometric"
articles, we applied the outliers methodology. The basic assumption is to say that the regular shocks we observe (simply before our eyes) for the evolution of the time series are superposed by irregular shocks which appear rarely (infrequent large shocks, not possible to identify simply by looking on the figures). This includes the question whether the long-term development of our time series is caused (or not) by extraordinary shocks such as institutional changes or scientific policy measures, in the way of pushing cliometric research onward and upward. If this was the case, the development of cliometric research in the JEH could probably not be explained as a systematic endogenous process, but would have to be traced back to specific historical events.
We checked for two main outliers: -Additive Outliers (AO) that affect only a single observation at some point in the time series and not its future values.
Level Shifts (LS) that increase or decrease all the observations from a certain time point onward by some constant amount.
AOs are considered to be outliers, which are related to an exogenous and endogenous change in the series, respectively, and LSs are more in the nature of structural changes. We consider LSs to be the reflection of permanent shocks.
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If we examine the nature of the shocks on the series, we come to the following results.
The Formally, outliers represent infrequent, large, temporary, and permanent shocks that affect a time series. There are several methods for detecting outliers. We use the procedure developed by Diebolt (2004, 2005) .
Consider a univariate time series [ ]
[ ] When an outlier is detected, we can adjust the observation t Y at time t = τ to obtain the corrected * t Y via (2) These results suggest that, ceteris paribus, the North-Parker editorial years positively contributed to the presence of economic theory and mathematical modelling in economic history.
The presence of a level shift for the equations-only measurement is a significant illustration for that. It doesn't appear for the broader measure, which includes graphs and tables (measurement variabes) nor does it appear for the citations measure. Therefore, we claim that the North-Parker impact on the discipline was significant in permanently shifting it on a path that stressed cliometric analysis. They were critical in promoting, through the published research in the JEH, a shift in the belief that economic history should lay stress on measurements and that it should recognise the existence of close links between measurement and theory.
There is no doubt that the distinguishing feature of the level shift since the 1970s is the second characteristic and not the first. Indeed, unless it is accompanied by statistical and/or econometric processing and systematic quantitative analysis, measurement is just another form of narrative history. It is true that it replaces words with figures, but it does not bring in any new factors. In contrast, cliometrics is innovative when it is used to attempt to formulate all the explanations of past economic development in terms of valid hypothetico-deductive models. In other words, the essential characteristics of cliometrics is the use of these hypothetico-deductive models that call on the closest econometric techniques with the aim of establishing the interaction between variables in a given situation in mathematical form. This generally consists of constructing a model-of general or partial equilibrium-that represents the various components of the economic evolution in question and showing the way in which they interact. Williamson's (1974) general equilibrium model is a key reference here. Correlations and/or causalities can thus be established to measure the relative importance of each over a given period of time.
Conclusion
Economic historians have contributed to the development of economics in many ways, combining theory with quantitative methods, constructing and revising databases, and discovering and creating entirely new ones. This has made it possible to question and reassess earlier findings, thus increasing our knowledge, refining earlier conclusions, and correcting mistakes. In addition, this field has added greatly to our understanding of economic growth and development, affording the economic historian the valuable element of time as a variable, which 29 the traditional theorist does not enjoy. The use of history to examine economic theory has deepened our knowledge and understanding within fundamental areas of research as to how, why, and when economic change occurs. It is perhaps in this area where the greatest contributions of economic historians have appeared.
By merging economic history with modern techniques, cliometricians have not ended economic history, but elevated it. The continuing evolution of technology has made a tremendous impact on the ability of cliometricians to handle ever larger data sets, share them with a wider audience, and access new data sets that previously took a lifetime to collate. While we may never be able to precisely measure the contributions that Robert Fogel and Douglass
North have made to this progress, we know that those contributions were substantial.
In Railroads Fogel says "One cannot escape the ponderous problems of measurement in economic history by embracing qualitative analysis." 34 In his review, George Rogers Taylor citations/page 1941 North-Parker 1961 -66 1967 -2013 
